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(54) THERMOSETTING RESIN COMPOSITION AND ADHESIVE FILM 

(57)Abstract: 

PURPOSE: To obtain a iow-temperature-curable thermosetting 

resin composition excellent in adhesiveness, heat resistance, etc., ^0'<tf*^,. -y^^S"- 

by mixing a specified thermosetting polyimide with a specified 

polymaleimide. -OC' ' 'ClO^ 

CONSTITUTION: A thermosetting resin composition comprising a 
thermosetting polyimide having structural units of formula I (wherein 
Ar is a tetravalent organic group; and X is an unsaturated 
monovalent group) and a polymaleimde of formula 11 (wherein R is a 
2 C or higher group of an integral valence; and m>2). The 

thermosetting polyimide can be produced by reacting a diamine / qiT-^O^: \ 

compound of formula III (wherein X is an unsaturated monovalent ^. i . • • a j .K, (1' 

group) with an aromatic tetracarboxylic acid dianhydride. Examples X -^I^— /■ 

of the polymaleimides used include N.N'-(4,4''diphenyloxy) bis- 

maleimide and N,N'- phenylenebismaleimide. The above composition 

can be formed into a cured film by casting on a glass plate, a 

stainless plate or the like, drying the wet film and curing it by 

heating. v>!^S<. 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]** 1 [General foraiula(l)] 
[Formula 1] 

,OCv ,co> 



Thermosetting polyimide and ** 2 including the constitutional unit expressed with [however, the organic 
group of tetravalence [ Ar ] and X show a univalent basis including an unsaturated bond in general formula 
(1)] [General formula (II)] 
[Formula 2] 




(II) 



The thermosetting resin composition containing the polymaleimide expressed with (however, general formula 
(II) Naka and R are the bases of with a carbon numbers of two or more integer value, and m is two or more 
integers). 

[Claim 2]Film glue containing the thermosetting resin composition according to claim 1. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to a thermosetting resin composition and film 

glue. 

[0002] 

[Description of the Prior Art]The hardened material of the resin composition which adds 
polymaleimide to polyamide acid or polyimide is tough, and it is used for various uses from 
having heat resistance. For example, it is used for manufacture of a printed circuit board and 
prepreg as adhesives and a varnish. Prepreg is further used for production of a printed circuit 
board etc. 

[0003]For example, 4,4'-diaminodiphenyl ether, the polyamide acid obtained from pyromellitic 
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dianhydride, and the thermosetting resin composition containing a bismaleimide compound are 
indicated by USP4,362,826. It is illustrated that carry out stoving of it to substrates, such as 
copper foil, and it is used as them with a hardening film (film supported by the substrate) after 
this constituent carries out flow casting spreading. 

[0004]However, since polyamide acid is used for the resin composition which adds 
bismaleimide to the above polyamide acid, it needs to make polyamide acid it not only to to 
make polymaleimide react at the time of hardening, but imide-ize. For this reason, it is 
necessary to heat in temperature of not less than 300 ** at the time of hardening, and cannot 
apply to heat to a weak substrate. Generating of a void cannot be disregarded though it 
decreases by existence of polymaleimide, since it is generated by condensed water with 
imide-izing of polyamide acid. In order to paste up metallic foils, such as the Kapton film 
(polyimide film) and copper foil, especially when making the above-mentioned constituent 
intervene among these and making it harden, generating of such a void causes a remarkable fall 
of adhesive strength. It is known well among persons skilled in the art that the polyimide 
produced by making USP4,362,826 imide-ize the above-mentioned amic acid of an indication 
is insoluble to an organic solvent and non-**. Polyimide meltable to an organic solvent is not 
concretely illustrated by USP4,362,826. 

[0005]The constituent which adds polymaleimide to the low-molecular-weight polyimide which 
has an amino group in the both ends produced as a constituent containing polyimide and 
polymaleimide by for example making tetracarboxylic dianhydride and superfluous diamine 
react to USP3,842,143 is indicated. However, when such low-molecular-weight polyimide is 
used, there is no flexibility in the film obtained from the above-mentioned constituent, and it 
cannot be considered as a free-standing film. There is no place which illustrates the constituent 
which is rich in flexibility, and polyimide for it in it, so that a free-standing film is obtained by 
USP3,842,143. 

[0006]To JP,62-301 12,A. The constituent containing the polyimide obtained using 
2,4-diaminotoluene 3,3* and 4,4'-benzophenone tetracarboxylic dianhydride, a 
bis(4-(3-aminophenoxy) phenyl)sulfone, and if needed and polymaleimide has good film 
formation nature, It is indicated that the adhesive property excellent in this film is shown. It is 
indicated that this polyimide dissolves in the partially aromatic solvent of toluene and m-cresoL 
However, polyimide of the indication to JP,62-301 12,A does not dissolve in an organic solvent 
with the small polarity of a tetrahydrofiiran, dioxane, a methylene chloride, etc. Although the 
above-mentioned constituent can be fiised and the adhesive property of 250 ** - 275 ** which 
hardened and was comparatively excellent in low temperature is shown, the characteristic falls 
in the curing temperature of 230 ** or less. 

[0007]As mentioned above, in the constituent containing polyimide and polymaleimide, 
polyimide for the thing which shows the characteristic excellent in curing temperature low 
enough, and such a constituent is not conventionally known so that clearly. 
[0008] 

[Problem(s) to be Solved by the Invention]In the resin composition containing polyimide and 
polymaleimide, what shows the characteristic which was excellent even if curing temperature 
was low is provided by selecting and using especially polyimide new as polyimide. 
[0009] 

[Means for Solving the Problem] A thermosetting resin composition in this invention is ** 3. 
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[General formula (I)] 
[Formula 3] 
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CO 



N 



Ar 



N 



(I) 



\ 



OC 



CO 



X 



Thermosetting polyimide and ** 4 including the constitutional unit expressed with [however, 
the organic group of tetravalence [ Ar ] and X show a univalent basis including an unsaturated 
bond in general formula (I)] [General formula (II)] 
[Formula 4] 



The polymaleimide expressed with (however, general formula (II) Naka and R are the bases of 
with a carbon numbers of two or more integer value, and m is two or more integers) is 
contained. 

[0010]Said thermosetting polyimide is ** 5. [General formula (III)] 
[Formula 5] 



It can manufacture by a method of making a diamine compound and aromatic tetracarboxylic 
dianhydride which are expressed with [however, X shows a univalent basis including an 
unsaturated bond in general formula (III)] react. 

[001 l]In general formula (III), as X, an allyloxy carbonyl group, There are a vinyl group, an 
allyl group, an acryloyloxy alkoxycarbonyl group, a methacryloyloxy alkoxycarbonyl group, an 
acryloyloxy alkyl group, a methacryloyloxy alkyl group, an ethynyl group, etc. 
[0012]As an example of diamine expressed with general formula (III), 3,5-diaminoallyl 
benzoate, 2,4-diaminoallyl benzoate, 2,5-diaminoallyl benzoate, 3,5-diaminostyrene, 
2,4-diaminostyrene, 2,5-diaminostyrene, 2-(3,5-diamino benzoyloxy) ethyl methacrylate, 
2-(2,4-diamino benzoyloxy) ethyl methacrylate, 2-(2,5-diamino benzoyloxy) ethyl methacrylate. 
There are 3,5-diamino phenylacetylene, 3,5-diaminobenzyl acrylate, 3,5-diaminobenzyl 
methacrylate, 2,4-diamino phenylacetylene, 2,5-diamino phenylacetylene, etc. 
[0013]In this invention, other diamine may be used together with diamine expressed with said 
general formula (III). As other diamine, 4,4 -diaminodiphenyl ether (DDE), 
4,4*-diaminodiphenylmethane, 4,4*-diaminodiphenyl sulfone, l,4-bis(4-amino cumyl)benzene 
(BAP), l,3-bis(4-amino cumyl)benzene, l,3-bis(3-aminophenoxy)benzene, a2,2-screw 
[4-(4-aminophenoxy) phenyl] Propane, a screw [4-(3-aminophenoxy) phenyl] A sulfone 
(m-APPS), a 2,2-screw [4-(4-aminophenoxy) phenyl] Hexafluoropropane, a 4,4'-screw 
[3-(4-amino- alpha, alpha'-dimethylbenzyl) phenoxy] Diphenylsulfone, a 4,4'-screw 
[3-(4-amino- alpha, alpha'-dimethylbenzyl) phenoxy] Benzophenone, a 4,4'-screw [4-(4-amino- 
alpha, alpha*-dimethylbenzyl) phenoxy] Diphenylsulfone, a 4,4'-screw [4-(4-amino- alpha, 
alpha -dimethylbenzyl) phenoxy] Benzophenone, following-izing 6 Diamine, foUowing-izing 7 




(II) 




(III) 



X 
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which are expressed with [general formula (IV)] There are siloxane diamine etc. which are 
expressed with [general formula (V)]. 
[Formula 6] 



[However, Y shows an amino group or an isocyanate group among general formula (IV), and R', 
R^, R^, and R^ show the alkyl group or alkoxy group of the carbon numbers 1-4 independently, 

respectively.] . 
[Formula 7] 



[However, R^ and R"^ are organic groups univalent in a divalent organic group, R^ and R^ 
among general formula (V), and n is an integer of 1-100.] . 
[00 14] As diamine expressed with the above-mentioned general formula (IV), 
4,4'-diamino-3,3\5,5*-tetramethyl diphenylmethane, 4,4''diamino-3,3',5,5'-tetraethyl 
diphenylmethane, 4,4-diamino-3,3*,5,5*-tetra n-propyldiphenylmethane, 
4,4*-diamino-3,3\5,5'-tetraisopropyldiphenylmethane, 4,4'-diamino-3,3\5,5*-tetrabuthyl 
diphenylmethane, 4,4'-diamino-3,3*-dimethyl- 5,5'-diethyldiphenylmethane, 
4,4'-diamino-3, 3 -dimethyl- 5,5 -diisopropyldiphenylmethane, 4,4-diamino-3,3'-diethyl- 
5,5'-diisopropyldiphenylmethane, 4,4*-diamino-3,5-dimethyl- 3',5'-diethyldiphenylmethane, 
4,4'-diamino-3,5-dimethyl- 3*,5'-diisopropyldiphenylmethane, 4,4-diamino-3,5-diethyl- 
3*,5'-diisopropyldiphenylmethane, 4,4*-diamino-3,5-diethyl- 3*,5'-dibutyidiphenylmethane, 
4,4*-diamino-3,5-diisopropyl- 3',5'-dibutyldiphenylmethane, There are 
4,4'-diamino-3,3 -diisopropyl- 5,5 -dibutyldiphenylmethane, 4,4-diamino-3,3 -dimethyl- 
5,5'-dibutyldiphenylmethane, 4,4*-diamino-3,3'-diethyl- 5,5'-dibutyldiphenylmethane, etc. 
[0015]In siloxane diamine expressed with the above-mentioned general formula (V), as R' and 
R"* in general formula (V), independently, respectively A tri methylene group, There are a 
tetramethylen group, a phenylene group, a toluylene group, etc., there are a methyl group, an 
ethyl group, a phenyl group, etc. independently as R^ and R^, respectively, and two or more R^ 
and two or more R^ may be the same respectively, or may differ from each other. When both of 
R^ and R"^ are trimethylene groups and both of R^ and R^ are methyl groups in general formula 
(V), n a thing of 1, around an average often things, around an average of 20 things, around an 
average of 30 things, around an average of 50 things, and around an average of 100 things, It is 
marketed as LP gas-7100, X-22-161AS, X.22-161A, X-22-161B, X-22-161C, and X-22-161E 
(all are the Shin-Etsu Chemical Co., Ltd. trade names), respectively. 

[0016]The former:latter is a mole ratio and, as for diamine expressed with the general formula 
(III), and other diamine, it is preferred to use it so that it may be set to 100:0-5:95. An effect 




(IV) 




(V) 



4 



I: 



becomes less enough when diamine expressed with the general formula (III) decreases too 
much, in addition — a hardened material of a thermosetting resin composition obtained when 
there was too much diamine expressed with general formula (III) becomes weak, and uses it as 
a film ~ ****** — it is preferred especially to use it in not more than 70 mol % to the whole 
diamine by **. 

[00 17] As said tetracarboxylic dianhydride, PIROMERRITTO acid dianhydride, 
3,3\4,4'-benzophenone tetracarboxylic dianhydride (BTDA), 3,3\4,4'-biphenyl tetracarboxylic 
dianhydride, 2,2-screw phthalic acid hexafluoro isopropylidenedianhydride, 
Bis(3,4-dicarboxyphenyl)ether dianhydride, bis(3,4-dicarboxyphenyl)sulfone dianhydride, 
4,4'-bis(3,4-dicarboxyphenoxy)diphenylsulfone dianhydride, a 2,2-screw 
[4-(3,4-dicarboxyphenoxy) phenyl] Propane dianhydride, ethylene-glycol-bis(trimellitate) 
dianhydride (EBTA), DEKAMECHIREN glycol screw trimellitate dianhydride (DBTA), 
bisphenol A screw trimellitate dianhydride (BABT), a 2,2-screw [4-(3,4-dicarboxy 
phenylbenzoyloxy) phenyl] Hexafluoropropanedianhydride, 4, 4 - [1,4-phenylenescrew 
(1-methylethylidene)] A thing containing aromatic groups, such as screw phenylscrew 
trimellitate dianhydride, butane tetracarboxylic dianhydride, cyclopentane tetracarboxylic 
dianhydride, cyclobutane tetracarboxylic dianhydride, etc. are used. What contains an aromatic 
group from a heat-resistant point is preferred. 

[0018]Said thermosetting polyimide can be manufactured as follows. Said tetracarboxylic 
dianhydride and not less than 100 ** of diamine are preferably heated at not less than 180 ** 
under existence of catalysts, such as tributylamine, triethylamine, and phosphorous acid 
triphenyl, among an organic solvent if needed. How (a catalyst) to make even imide-ization 
perform and to obtain polyimide directly . It is preferred to use it zero to 1 5% of the weight to a 
total amount of a reaction component, and it is preferred to use it 0.01 to 15% of the weight 
especially. Make acid dianhydride and diamine react at less than 100 ** among an organic 
solvent, and a varnish of polyamide acid which is a precursor of polyimide is once 
manufactured, Heat this vamish and whether it imide-izes Then, ring closure agents, such as 
carbodiimide compounds, such as acid anhydrides, such as an acetic anhydride, a propionic 
anhydride, and a benzoic anhydride, and dicyclohexyl carbodiimide. There are a method (as for 
a ring closure agent and a ring closure catalyst, it is preferred respectively to use it within the 
limits of 1 -8 mol to 1 mol of acid anhydrides) of adding and carrying out the chemicals ring 
closure (imide-izing) of the ring closure catalysts, such as pyridine, an isoquinoline, 
trimethylamine, aminopyridine, and imidazole, if needed, etc. 
[00 19] As said organic solvent, N-methyl-pyrrolidone, N,N-dimethylacetamide, 
N.N-dimethylformamide, dimethyl sulfoxide, sulfolane. Phenol system solvents, such as aprotic 
polar solvents, such as hexamethylphosphoric triamide and 1,3-dimethyl- 2-imidazolidone, 
phenol, cresol, a xylenol, and p-KURORU phenol, etc. are mentioned. 
[0020].As a solvent. ** benzene, toluene, xylene, methyl ethyl ketone, acetone, a 
tetrahydrofuran, dioxane, mono- glyme, a jig lime, methyl cellosolve, a cellosolve acetate, 
methanol, ethanol, isopropanol, a methylene chloride, chloroform, trichlene, In the range which 
does not spoil solubility, what may use what dissolves a raw material monomer and polyimide, 
or polyamide acid among tetrachloroethanes etc., and does not dissolve these can be mixed with 
other solvents, and can be used. 

[0021]Solid phase reaction, a melting reaction in 300 ** or less, etc. can be used by a case 
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when manufacturing polyamide acid which is the polyimide and its precursor. 
[0022]although using by equimolar mostly is preferred in this invention as for tetracarboxylic 
dianhydride and diamine — one of excessive amounts — 10-mol % — 5-mol % is permitted 
especially preferably. 

[0023]In this invention, said thermosetting polyimide is easy to dissolve in an organic solvent 
by choosing the ingredient. What has a bulky substient like diamine expressed with said general 
formula (IV) as an ingredient carried out that it is easy to dissolve thermosetting polyimide in 
an organic solvent, l53-bis(4-amino cumyl)benzene, l,3-bis(3-aminophenoxy)benzene, and a 
screw [4-(3-aminophenoxy) phenyl] There are what has the main chain structure crooked like a 
sulfone (m-APPS) and alkylene screw trimellitate, siloxane diamine expressed with said general 
formula (V), a thing which has a fluorine atom, etc. 

[0024]As an example of said polymaleimide, N,N'-(4,4'-diphenyImethane) bismaleimide, 
N,N*-(4,4'-diphenyloxy) bismaleimide, N, and N'-p-phenylene bis maleimide, 
N,N*-m-phenylene bis maleimide, N,N'-2,4-tolylene bismaleimide, N,N'-2,6-tolyIene 
bismaleimide, N,N -ethylene bismaleimide, N, N* - [4, 4* - 

[2,2 -bis(4,4 -phenoxyphenyl)isopropylidene] ]It is single, or there are bismaleimide, 
N,N'-hexamethylene bismaleimide, and a compound expressed with the following-izing 8 - 
the-izing 13, and it is used by two or more sorts, mixing. 
[Formula 8] 




O 



(This is hereafter called BMIM for short) [Formula 9] 




O 



CH 



3 



CHa 



A 



[Formula 10] 




(This is hereafter called ATUBMI for short) 



[Formula 11] 
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[Formula 13] 




(r shows an integer among a formula) 

[0025] Although the mixing ratio of polyimide and polymaleimide is suitably determined 
according to the purpose, it is preferred to use polymaleimide by five to 180 weight section to 
polyimide 100 weight section. A resin composition will become weak if too large [ if there is 
too little polymaleimide, hardening is not enough, and ]. It is preferred especially to use 
polymaleimide at a rate of 100 or less weight sections to polyimide 100 weight section in that 
flexibility is made to hold enough, when manufacturing a free-standing film especially, 
[0026]Temperature in which a thermosetting resin composition in this invention is lower than 
275 ** (further) In order to be able to obtain a hardened material in which heat resistance etc. 
which it was made to harden at a temperature lower than 230 **, and were excellent are shown 
and to make it harden at low temperature more, t-butyl par benzoate, t-butyl hydro-peroxide, 
benzoyl peroxide, It can be preferred to blend hardening accelerators, such as radical 
polymerization initiators, such as organic peroxide of 2,5-dimethyl- 2,5-di-tert-butyl peroxide 
hexyne-3 grade and azobisisobutyronitrile, and it can make especially the hardening reaction 
cause at around 200 **. As for a hardening accelerator, it is preferred to use 0.1 to 10% of the 
weight to a total amount of thermosetting polyimide and polymaleimide. 
[0027] What was powdered to a polymaleimide pan and mixed a hardening accelerator with 
polyimide to it if needed may be sufficient as a thermosetting resin composition in this 
invention, and its ****** is also good what dissolved these in an organic solvent (varnish). As 
an organic solvent which can be used at this time, N,N-dimethylformamide, In addition to 
aprotic polar solvents, such as N-methyl pyrrol idone, there is low boilers, such as aromatic 
solvents, such as chlorinated solvents, such as ethers solvents, such as dioxane, a 
tetrahydrofuran, a jig lime, and mono- glyme, and a methylene chloride, and toluene, or a polar 
small organic solvent. 

[0028]After flow casting and desiccation, heat cure of the thermosetting resin composition in 
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this invention can be carried out to a glass plate, a stainless plate, etc., and it can be used as 
them with a hardening film. This film is useful to an insulating film, a base film for laminate 
sheets, etc. 

[0029]This very thing can be used for a thermosetting resin composition in this invention as 
adhesives. These adhesives may be used by the shape of a varnish, after casting this varnish into 
a glass plate, a stainless plate, etc. and drying, they are torn off, they are rich in flexibility 
excluding a substrate, and after making it film glue (free-standing film glue) which has not been 
hardened, they can also be used. Although such adhesives can be used for a various application, 
they are useful especially as adhesives for pasting together metallic foils, such as core materials, 
such as plastic films, such as metal plates, such as an aluminum plate, and a polyimide film, 
copper foil, and aluminum foil, and manufacturing a metal tension laminate sheet. These 
adhesives show adhesive strength which was excellent in curing temperature with 
comparatively low heating. 

[0030]It can impregnate and dry to substrates, such as a woven glass fabric and carbon crossing, 
and a thermosetting resin composition in varnish-like this invention can also be used as prepreg. 
[0031]On the occasion of the above-mentioned film glue and manufacture of prepreg, drying 
temperature and time change with kinds of a solvent to be used and polymaleimide. Although a 
polymerization of polymaleimide needs to keep temperature lower than temperature which 
becomes remarkable, since a low boiler or polarity can dissolve in an organic solvent which 
volatilizes easily small, a resin composition of this invention can be dried at a lower 
temperature. Even if a radical initiator exists at this time, a polymerization reaction can be 
suppressed and it can dry easily. As for time, it is preferred to make it the amount of residual 
solvents be 5 or less % of the weight. 

[0032] A thermosetting resin composition in this invention can also be used as a molding 
material, while it has been powdered. Although curing temperature changes with kinds of 
polymaleimide, a tough heat-resistant molded product is obtained by carrying out heat cure of 
these. 
[0033] 

[ExampleJHereafter, although an example explains this invention in detail, this invention is not 
limited to these ranges. 

[0034]In the 4 mouth flask provided with synthetic example 1 agitator, the thermometer, the 
nitrogen gas introducing pipe, and the calcium chloride tube. 1.28 g (3.5 millimol) of 
4,4'-diamino-3,3\5,5'-tetraisopropyldiphenylmethane (IPDDM), 1.25g (6.5 millimol) of 
3,5-diaminoallyl benzoate (DAAB) and 25.7 g of N.N-dimethylformamide (DMF) were put in, 
and it dissolved. Next, after adding 5.76 g (10 millimol) of bisphenol A screw trimellitate 
dianhydride (BABT) little by little, cooling so that 5 ** may not be exceeded, cooling so that 5 
** may not be exceeded, ranked second, it was made to react at a room temperature for 6 hours 
for 1 hour, and polyamide acid was compounded. Added the acetic anhydride 2.55g and 1.98 g 
of pyridine to the varnish of the obtained polyamide acid, it was made to react at a room 
temperature for 3 hours, and polyimide was compounded. The precipitate produced by filling 
water with the varnish of the obtained polyimide was separated, and it ground, dried, and 
polyimide powder was obtained. 

[0035]Reduced viscosity was 0.63 dl/g, when this polyimide powder was dissolved in DMF by 
the concentration of 0. 1 g/dl and being measured at 30 **. 
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[0036]The soluble examination was done by adding this polyimide powder so that it may 
become 5% of the weight of concentration to various organic solvents, and observing a solution 
state at a room temperature. As a result, it was meltable to DMF, N-methyl pyrrolidone (NMP), 
a methylene chloride, dioxane, and a tetrahydrofuran (THF) in this polyimide powder. 
[0037]The varnish obtained by dissolving this polyimide powder in DMF was cast on the glass 
plate. After drying at 80 ** for 10 minutes, it exfoliated, it stopped to the iron frame, dried at 
150 ** for 1 hour, and the film was obtained. 

[0038]Thus, it was 235 ** when the softening temperature of polyimide was measured by the 
penetration method on condition of for load [ of 25 kg/cm2 ], and heating-rate/of 10 ** using 
the obtained film. When the obtained film was bent at the angle of 180 degrees and the flexible 
examination was done, the film did not break but showed good flexibility. When the obtained 
film was heated at 230 ** for 1 hour, it was insoluble to any solvent. 

[0039]IPDDM2.93g (8 millimol) and DMF25.7g were put into the 4 mouth flask provided with 
synthetic example 2 agitator, the thermometer, the nitrogen gas introducing pipe, and the 
calcium chloride tube, and it dissolved in it. Next, after adding BABT5.76g (10 millimol) little 
by little and making it react for 30 minutes, cooling so that 5 ** may not be exceeded, cooling 
so that DAAB0.38g (2 millimol) may be added and 5 ** may not be exceeded, ranked second, 
it was made to react at a room temperature for 6 hours for 1 hour, and polyamide acid was 
compounded. Added the acetic anhydride 2.55g and 1 .98 g of pyridine to the varnish of the 
obtained polyamide acid, it was made to react at a room temperature for 3 hours, and polyimide 
was compounded. The precipitate produced by filling water with the varnish of the obtained 
polyimide was separated, and it ground, dried, and polyimide powder was obtained. 
[0040] According to the synthetic example 1, measurement of reduced viscosity, soluble 
examination, and measurement of softening temperature were performed using the obtained 
polyimide powder. As a result, reduced viscosity was 0.76 dl/g, it was meltable to DMF, NMP, 
THF, dioxane, a methylene chloride, and toluene, and softening temperature was 260 **. 
[0041]It is a screw instead of synthetic example 3IPDDM. [4-(3-aminophenoxy) phenyl] 
According to the synthetic example 1, polyimide powder was obtained except the quantity of 
DAAB being 0.58 g (3 millimol) using 3.02 g (7 millimol) of sulfones (m-APPS). According to 
the synthetic example 1, measurement of reduced viscosity, soluble examination, and 
measurement of softening temperature were performed using the obtained polyimide powder. 
As a result, reduced viscosity was 0.46 dl/g, it was meltable to DMF, NMP, dioxane, and a 
methylene chloride, and softening temperature was 218 **. 

[0042]The quantity of synthetic example 4IPDDM and DAAB, respectively 2.75 g (7.5 
millimol), It was referred to as 0.48 g (2.5 millimol), and polyimide powder was obtained 
according to the synthetic example 1 except using 3.22 g (10 millimol) of 3,3' and 
4,4'-benzophenone tetracarboxylic dianhydride (BTDA) instead of BABT. According to the 
synthetic example 1, measurement of reduced viscosity, soluble examination, and measurement 
of softening temperature were performed using the obtained polyimide powder. As a result, 
reduced viscosity was 0.52 dl/g, it was meltable to DMF, NMP, THF, dioxane, and a methylene 
chloride, and softening temperature was 286 **. 

[0043]X-22-161 A (said thing carried out.) which is 1.72 g (5 millimol) of 1 ,4-bis(4-amino 
cumyl)benzene (BAP), and siloxane diamine instead of synthetic example 5IPDDM The 
quantity of DAAB was 0.38 g (2 millimol) using 5.15 g (3 millimol) of Shin-Etsu Chemical Co., 
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Ltd. trade names, and polyimide powder was obtained according to the synthetic example 1 
except using THF instead of DMR According to the synthetic example 1, measurement of 
reduced viscosity, soluble examination, and measurement of softening temperature were 
performed using the obtained polyimide powder. As a result, reduced viscosity was 0.54 dl/g, it 
was meltable to DMF, NMP, dioxane, THF, and a methylene chloride, and ** Li and softening 
temperature were 185 **. 

[0044]2-(3, 5-diamino benzoyloxy) ethyl methacrylate (BEM) instead of DAAB, using 
synthetic example 6IPDDM L83g (5 millimol) 1 .32 g (5 millimol), According to the synthetic 
example 1, polyimide powder was obtained except using 4.10 g (10 millimol) of 
ethylene-glycol-bis(trimellitate) dianhydride (EBTA) instead of BABT. According to the 
synthetic example 1, measurement of reduced viscosity, soluble examination, and measurement 
of softening temperature were performed using the obtained polyimide powder. As a result, 
reduced viscosity was 0.74 dl/g, it was meltable to DMF, NMP, and a methylene chloride, and 
softening temperature was 255 **. 

[0045]According to the synthetic example 1, polyimide powder was obtained except using 
DDE0.6g (3 millimol), BEMl.BSg (7 millimol), and 5.22 g (10 millimol).of 
DEKAMECHIREN glycol screw trimellitate dianhydride (DBTA) instead of synthetic example 
7IPDDM, DAAB, and BABT. According to the synthetic example 1, measurement of reduced 
viscosity, soluble examination, and measurement of softening temperature were performed 
using the obtained polyimide powder. As a result, reduced viscosity was 0.43 dl/g and it was 
meltable to DMF, NMP, and a methylene chloride in it. Softening temperature was 143 **. 
[0046]The polyimide powder lOOg and the 2,2-screw which were obtained in the example I of 
example 1 composition [4-(4-maleimide phenoxy) phenyl] 50 g of propane (BBMI) was 
dissolved in 400 g of N.N-dimethylformamide (DMF), 3 g of t-butyl peroxybenzoate was added, 
and the resin composition (varnish) was obtained. It tore off and the film was obtained, after 
casting this resin composition on the glass plate and drying at 80 ** for 30 minutes. The well 
dry unhardened film glue was obtained by stopping this film to an iron fi-ame and heating it at 
150 more ** for 1 hour. This film glue was 25 micrometers in thickness, and 168 ** of 
softening temperatures, and even if bent at the angle of 180 degrees, it showed the flexibility 
which divided and was excellent. 

[0047]When this film glue was heated for 2 hours and stiffened at 200 **, the obtained 
hardening films were 230 ** of glass transition points, elongation was 4.2%, and it was the 
same soluble examination as the synthetic example 1, and was insoluble also to the solvent of 
the gap to indicate for the synthetic example 1 . 

[0048]On both sides of the above-mentioned film glue, it pressed on 30 kg/cm^, 200 **, and the 
conditions of 2 hours between the polyimide film of 50-micrometer thickness, and one side 
roughening copper foil of 35-micrometer thickness, and the substrate for flexible printed wiring 
boards was obtained. The 90-degree copper foil peel strength of this substrate was 1.1 Kgf/cm 
in 1.2 Kgf/cm and 200 ** atmosphere in room temperature atmosphere (when it measures by a 
part for 50-mm/in tension speed in any case). It swelled, even if this substrate was immersed in 
a 300 ** solder bath for 60 seconds, and exfoliation was not produced. 

[0049]The polyimide powder lOOg and ATUBMI 30g which was obtained in the example 2 of 
example 2 composition were dissolved in 400 g of N.N-dimethylformamide (DMF), 3g of 
2,5-dimethyl- 2,5-di-tert-butyl peroxide hexyne- 3 was added, and the resin composition 
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(varnish) was obtained. It tore off and the film was obtained, after casting this resin composition 
on the glass plate and drying at 80 ** for 30 minutes. The well dry unhardened film glue was 
obtained by stopping this film to an iron frame and heating it at 150 more ** for 1 hour. This 
film glue was 25 micrometers in thickness, and 172 ** of softening temperatures, and even if 
bent at the angle of 180 degrees, it showed the flexibility which divided and was excellent. 
[0050]When this film glue was heated for 2 hours and stiffened at 230 **, the obtained 
hardening films were 253 ** of glass transition points, elongation was 13.0%, and it was the 
same soluble examination as the synthetic example 1, and was insoluble to any solvent given in 
the synthetic example 1. 

[005 l]The substrate for flexible printed wiring boards was obtained like Example 1 using the 
above-mentioned film glue. The 90-degree copper foil peel strength of this substrate was 1 .2 
Kgf/cm in 1 .2 Kgfi^cm and 200 ** atmosphere in room temperature atmosphere (when it 
measures by a part for 50-mm/in tension speed in any case). It swelled, even if this substrate 
was immersed in a 300 ** solder bath for 60 seconds, and exfoliation was not produced. 
[0052]The polyimide powder lOOg and BMI 30g which was obtained in the example 3 of 
example 3 composition were dissolved in DMF400g, 3g of 2,5-dimethyl- 2,5-di-tert-butyl 
peroxide hexyne- 3 was added, and the resin composition (varnish) was obtained. It tore off and 
the film was obtained, after casting this resin composition on the glass plate and drying at 100 
** for 30 minutes. The often dry unhardened film glue was obtained by stopping this film to an 
iron frame arid heating at 150 more ** for 1 hour. This film glue was 25 micrometers in 
thickness, and 165 ** of softening temperatures, even if it bent it at the angle of 180 degrees, it 
did not break, but it showed the outstanding flexibility. 

[0053]When this film glue was heated for 2 hours and stiffened at 230 **, the obtained 
hardening films were 220 ** of glass transition points, elongation was 10.2%, and it was the 
same soluble examination as the synthetic example 1, and was insoluble to any solvent given in 
the synthetic example 1 . 

[0054]The substrate for flexible printed wiring boards was obtained like Example 1 using the 
above-mentioned film glue. 90-degree copper foil ****** of this substrate carried out, and 
strength was LI kgf/cm at 1.3 kgf/cm and 200 ** in the room temperature (when it pulls in any 
case and measures by a part for 50-mni/in speed). It swelled, even if this substrate was 
immersed in a 300 ** solder bath for 60 seconds, and exfoliation was not produced. 
[0055]The polyimide powder lOOg and BMI 50g which was obtained in the example 4 of 
example 4 composition were dissolved in DMF400g, 3g of 2,5-dimethyl- 2,5-di-tert-butyl 
peroxide hexyne- 3 was added, and the resin composition (varnish) was obtained. It tore off and 
the film was obtained, after casting this resin composition on the glass plate and drying at 100 
** for 30 minutes. The often dry unhardened film glue was obtained by stopping this film to an 
iron frame and heating at 150 more ** for 1 hour. This film glue was 25 micrometers in 
thickness, and 1 85 ** of softening temperatures, even if it bent it at the angle of 1 80 degrees, it 
did not break, but it showed the outstanding flexibility. 

[0056] When this film glue was heated for 2 hours and stiffened at 230 **, the obtained 
hardening films were 292 ** of glass transition points, elongation was 7.3%, and it was the 
same soluble examination as the synthetic example 1, and was insoluble to any solvent given in 
the synthetic example 1. 

[0057]The substrate for flexible printed wiring boards was obtained like Example 1 using the 
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above-mentioned film glue. 90-degree copper foil ****** of this substrate carried out, and 
strength was 0.8 kgf/cm at 0.9 kgf/cm and 200 ** in the room temperature (when it pulls in any 
case and measures by a part for 50-mm/in speed). It swelled, even if this substrate was 
immersed in a 300 ** solder bath for 60 seconds, and exfoliation was not produced. 
[0058]The polyimide powder lOOg and BMI 70g which was obtained in the example 5 of 
example 5 composition were dissolved in DMF400g, 3g of 2,5-dimethyl- 2,5-di-tert-butyl 
peroxide hexyne- 3 was added, and the resin composition (varnish) was obtained. It tore off and 
the film was obtained, after casting this resin composition on the glass plate and drying at 100 
** for 30 minutes. The often dry unhardened film glue was obtained by stopping this film to an 
iron frame and heating at 150 more ** for 1 hour. This film glue was 25 micrometers in 
thickness, and 128 ** of softening temperatures, even if it bent it at the angle of 180 degrees, it 
did not break, but it showed the outstanding flexibility. 

[0059]When this film glue was heated for 2 hours and stiffened at 230 **, the obtained 
hardening films were 202 ** of glass transition points, elongation was 15.7%, and it was the 
same soluble examination as the synthetic example 1, and was insoluble to any solvent given in 
the synthetic example 1 . 

[0060]The substrate for flexible printed wiring boards was obtained like Example 1 using the 
above-mentioned film glue. 90-degree copper foil ****** of this substrate carried out, and 
strength was 1 .3 kgf/cm at 1.3 kgf/cm and 200 ** in the room temperature (when it pulls in any 
case and measures by a part for 50-mm/in speed). It swelled, even if this substrate was 
immersed in a 300 ** solder bath for 60 seconds, and exfoliation was not produced. 
[0061]The polyimide powder lOOg and BMI 20g which was obtained in the example 6 of 
example 6 composition were dissolved in DMF400g, 3g of 2,5-dimethyl- 2,5-di-tert-butyl 
peroxide hexyne- 3 was added, and the resin composition (varnish) was obtained. It tore off and 
the film was obtained, after casting this resin composition on the glass plate and drying at 100 
** for 30 minutes. The often dry unhardened film glue was obtained by stopping this film to an 
iron frame and heating at 150 more ** for 1 hour. This film glue was 25 micrometers in 
thickness, and 1 85 ** of softening temperatures, even if it bent it at the angle of 1 80 degrees, it 
did not break, but it showed the outstanding flexibility. 

[0062]When this film glue was heated for 2 hours and stiffened at 230 **, the obtained 
hardening films were 270 ** of glass transition points, elongation was 1 1.4%, and it was the 
same soluble examination as the synthetic example 1, and was insoluble to any solvent given in 
the synthetic example 1 . 

[0063]The substrate for flexible printed wiring boards was obtained like Example 1 using the 
above-mentioned film glue. 90-degree copper foil ****** of this substrate carried out, and 
strength was 1.0 kgf/cm at 1.1 kgf/cm and 200 ** in the room temperature (when it pulls in any 
case and measures by a part for 50-mm/in speed). It swelled, even if this substrate was 
immersed in a 300 ** solder bath for 60 seconds, and exfoliation was not produced. 
[0064]The polyimide powder lOOg and BMI lOg which was obtained in the example 7 of 
example 7 composition were dissolved in DMF400g, 3g of 2,5-dimethyl- 2,5-di-tert-butyl 
peroxide hexyne- 3 was added, and the resin composition (varnish) was obtained. It tore off and 
the film was obtained, after casting this resin composition on the glass plate and drying at 100 

for 30 minutes. The often dry unhardened film glue was obtained by stopping this film to an 
iron frame and heating at 150 more ** for 1 hour. This film glue was 25 micrometers in 
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thickness, and 1 17 ** of softening temperatures, even if it bent it at the angle of 180 degrees, it 
did not break, but it showed the outstanding flexibility. 

[0065]When this film glue was heated for 2 hours and stiffened at 200 **, the obtained 
hardening films were 165 ** of glass transition points, elongation was 8.6%, and it was the 
same soluble examination as the synthetic example 1, and was insoluble to any solvent given in 
the synthetic example 1 . 

[0066]The substrate for flexible printed wiring boards was obtained like Example 1 using the 
above-mentioned film glue. 90-degree copper foil ****** of this substrate carried out, and 
strength was 1.2 kgfi^cm at 1.6 kgf/cm and 200 ** in the room temperature (when it pulls in any 
case and measures by a part for 50-mm/in speed). It swelled, even if this substrate was 
immersed in a 300 ** solder bath for 60 seconds, and exfoliation was not produced. 
[0067]The polyimide powder lOOg and the 2,2-screw which were obtained in the example 1 of 
example 8 composition [4-(4-maleimide phenoxy) phenyl] 50 g of propane (BBMI) was 
dissolved in 400 g of N.N-dimethylformamide (DMF), and the resin composition (varnish) was 
obtained. It tore off and the film was obtained, after casting this resin composition on the glass 
plate and drying at 80 ** for 30 minutes. The well dry unhardened film glue was obtained by 
stopping this film to an iron frame and heating it at 150 more ** for 1 hour. This film glue was 
25 micrometers in thickness, and 165 ** of softening temperatures, and even if bent at the angle 
of 1 80 degrees, it showed the flexibility which divided and was excellent. 
[0068]When this film glue was heated for 3 hours and stiffened at 230 **, the obtained 
hardening films were 225 ** of glass transition points, elongation was 6.8%, and it was the 
same soluble examination as the synthetic example 1, and was insoluble also to the solvent of 
the gap to indicate for the synthetic example 1 . 

[0069]On both sides of the above-mentioned film glue, it pressed on 30 kg/cm^, 230 **, and the 
conditions of 3 hours between the polyimide film of 50-micrometer thickness, and one side 
roughening copper foil of 35-micrometer thickness, and the substrate for flexible printed wiring 
boards was obtained. The 90-degree copper foil peel strength of this substrate was 1.2 Kgf/cm 
in 1 .3 Kgf/cm and 200 ** atmosphere in room temperature atmosphere (when it measures by a 
part for 50-mm/in tension speed in any case). It swelled, even if this substrate was immersed in 
a 300 ** solder bath for 60 seconds, and exfoliation was not produced. 
[0070] 

[Effect of the Invention]The thermosetting resin composition in claim 1 and the film glue in 
claim 2 excel [ cold cure ] in the characteristics, such as an adhesive property and heat 
resistance. 

**«***9|C******** 
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y:7xy h^*;U7t^>^x«7K4^ (btda) . 
3. 3' , 4. 4' -e^^xx^u^ h^*;u;K>K::i». 

y-x>x«i7k«B!i. ex (3, 4-i;*;u7K+i/3?xx 

JU) X-^;bXgl7K!fel. fx (3. 4-i>i3)\^7f^^iyZ? 

xx;u) x;U7fx>xii7K4?D. 4. 4' -ex (3. 4- 



v*;U/K+->:7xy 4^v) v:7xx;ux;u7fN>x«i7K 

J^. 2. 2-ex C4- (3. A-Vtt)U7\i^iyyjiy 
:?xx;u] 7^n/\">x^7k1^. xTU>^*ya — 
JUeX h'J-?* y^^— hX«7K1^ (EBTA) . 

u>^y a— ;uex hy ^ y^— hx»i*!ia (dbt 
A) . ex:7xy— ;uAex hy > yi^— kxmtKI^ 

(BABT) . 2. 2-eX C4- (3, A -Vi^ )\^i)r- 

^v:7xx;uK>v^>r;u:t^i» :7xxju] ^^-y-z^^u 

:tP:^0/^l/Xte*^. 4. 4* - Cl. 4--7XXU 

>ex (1 ->5^;ux5^y5^» ] exT'xx^uexh 
yp^ y7^~hx^S7Kifei^(7)3?#S^S*#t;t(^. 

/1?>^x^7X4a. i>^n::r^>T^ h^±i;u7t-:>^x«7K 
[0 0 18] fliriB!!&®^btt7Ky-r 5 ki*. ^^0>^o\z\^ 
= hyx^^uT'sv. ffy >Khy :7xx;ni(7)ftb 

ISC?5#ST. 1 0 0**Cia±. »*L<li1 80*^CJil±|Z 

iDi^Lr. >rs Rb^t?*^T*f:bi±T. fiSTKy-rs k 

(MtS^li. SlSiS^i^cD^filcJ^LTO-i 5 

sa%ffi^-r*o;5<»*L<. i^ico.oi -1 5afi 

%^ffi■r*07^^^^^f^Ll^) . ^xte7K1^:5^i;v7 = >^ 
1 O 0°C*aiT*SJS*i±T7Ky-r 5 KOItjS 

t*-efcS7Ky KKa)'7xx^t^ofc^S3tL. zcd 

Z(7)'7xx*l)Pl»Lr^5 KMb-r-SA^. feTKKM. 
^7K::^pe:*->^. ^7KSm#M^OM«7ki^. 
p^+v;u:ti;U7t<i>'r 5 KI|(Z>:^;u7Ki;>f 5 hMb^JKill 
a)PBa»J. ies^l^iciscTfy v>. ^v^yy>. hy 

tti«*^jliDLT^bi^lB^ (>ra hMb) ^i±^:^>£ (gflS 

1 -8^;^(Z)«^ffll^T?ffiffi■r4(D;6<»*LL^) 

[0 0 1 9] fjiBW«5§?Hl<t LTli. N->5^;u-ep 

'^+-t»-^5^;uy >^ hy 75 h\ 1. 3-v?y5^ju 
-2— fs^v^y K>^a)lf3fp h>ttffitt?8i«. :7x 

[0020] J§J«<b: LTIi^>-e>, h;ux>. 

p:7^>. ^y':7''^>fA. v^'^-TA. > 

^;u-bpv;u:^. -fep v^u:^^^!^^— h, y^y— ;k 
x^y— ;u. -<v3^P/^y— ;k ^^by^u>. ^pp 

;fx/uA. hy^u>. h^^ppx^f n 
3i^^y -7— iRiXTtfy-r s Kxi^T^yrs K^^j§8?-r'S 
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**Ba^5- 1 2 2 4 



[0 0 2 2] *^0Jlzfcl^r. h^:^;u7fC>^iiM7K 

[0 0 2 3] *^B^i-fciNr. mt^mwit^7\^^)-c ^ 
i^i^x^rKr^f&^tLxit. mrifi-isxe (IV) -e^*^ 

1. (4-7'5y^5;U) ^>if>. 1, 3- 

(3-7Sy >'xy:\^-» 'OHf^at/ex [4- 

O-TS/ 37xy +v) :7xii;uD x;u7t^> (m~A 
pps) . TJU+uvex h'Jpi 'j^- ha)J:5fcjaffi 
L/=iSl«tiS$:&^*t,(D. BfrlH-fiftxC (V) r*a4^aF 

[0 0 2 4] SlItETK'j VU^ 5 K(DMtti<5'J<t LTIiN. 
N' - (4. 4' -v:7X-jU^4'» fXVU-f 5 
K\ N. N' - (4. 4' -v37X-;U7|-^v) 

u>rsh\ N. N' -p-:7x- u>exvb-f s h\ 

? 



N. N' ~m--7XXLx>exVU>r 5 h\ N. N' - 
2. 4- hU U^tfXVUY 5 h\ N. N' -2. 6- 

-rSh\N. N'-C4. 4 '-[2. 2' 

(4. 4' -3?xy ^i/:7x-;u) -<v:^Pt"UT^ 
>] ] eXTU-f = h\ N. N' Tu>ex 

[^bS] 

^ C Ha C H3 " 
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(JSIT. cHifBM I Mi:liiS«;-r«) > 
.[^b9] 

i CH, CH, 



O 
II 



o 
I 



^>-<-CH.ti-N( ] 

A 
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[^bi 3] 
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[0 0 2 5] tKU^ S Kt?KU VU-r S K(D;g^ilJ^ 

Ki o oaagpic^tLr 5- 1 8oafisp-c^i> 



^S-fr^jfiiC:. TKUvU^rs KI*7KU-f 5 Kl OOSS 
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^m^S- 12 2 4 



[0 0 2 6] *«B^irfcit«)Sft?8Hbtt8tJi&ffl^iaf*. 2 

7 5''Ccfcy<£l^;S^ {^^hlzit. 2 3 0'*Cc*:y^£l^;S 

^>y-r;u/<— K. 2. 5-vy^;u-2. 5-- 
V ( t -7^^5^;U/^— ^^iy>-3m(0m^Mm 

't<DWitKmi:m^lt. 2 O 0°C|?)^-eez$-tJ:^C<l: 
;&<r#*o ®^bffiiiffll±. Hass^bttTKU-f 5 K&I/tK'J 
vL/-r 5 K<7)*s*ic*tLro. 1 ~ 1 oss%ffli>^a> 

[0 0 2 7] :$:mm\ztsi'f^mwimmmmf&m^. tK 
mv^^mm^mtLxit. n. n-vp^t^utIx^uat 

[0 0 28] *:^Bjizfc(t^ift?l^btiia^§M^!^li. a 

[0 0 2 9] **B^lCfcit^|^®^btt^fii3iflfi£iai*s - 

l±. tbS^MffiL^JInjSir* (SE^bSgt:) S*L/rg^:ti*^ 
-To 

[0 0 3 0] r>=^7.^(jy^%^^\zn\-t^^w\t^Wimm 

[003 1 ] ±iE(DZ?^)[.M.^mmMJSLZSy*)':^ly^^(D 



mx^mx^^o ^(ott^i>tij\.mihmt)^n&Lxi^ 
xi,m^j^m^m7Lx^§^\znmr?>:itt<x^^. m 

[0 0 3 2] *t,fc. :$imMtzt^ii-^mwimmmmfii 
mt. m^o^^m^^ntLxmi^^zt^x^^o 

7K';vL/>r5 K(7)a^lCci:-^T^l<b;^S/)^•^^j:^7^)<. z 
*i b S*Pfa®^b-r ^ C it iz J: C A/?S:i*fattiSfl^!(a 

[0 0 3 3] 

[0 0 3 4] ^f&mi 

iSK.ycBaop:7^xi3ic. 4. 4' -v7'5y-3. 
3' . 5, 5* h^^ v::;^pe;us?:7x— ^> 

(IPDDM) 1. 28g (3. 5Sy^;U) . 3. 5 
-vTSy^m#^Ty;b (DAAB) 1. 25g 

(6. 5 5 y ^;U) fe<*:t/N. N — i/^pt ^;U;tx;UAT 5 
K (DMF) 2 5. 7g^A*L. mMLfzo ^jfelC. 5*^0 
^S^^fl^ J: d lz)^S\Ltiitt<h> tX 3? x / — A hf X h 
y y^— hH^TK^^ (BABT) 5. 76g (10S 

yys K^^^^Lfco ^^tL/cTKyTs kkcd^-x 

lC*7kPS2. 5 5 gfcj:tf^ey i;>1 . SSg^jD 

ss-e3^rBiJ5ic;*"y:r7Ky>r £ k$-&j?el/co ^i 

[0035] :i<7)7Ky>r S K*»5R^ DMFICO. 1 g/ 
d 1 CDjIS-e^ML. 3 O'^CtraiJSLfc^t^tDSTcttS 
liO. 6 3 d I /g-^feotro 

[0 0 3 6] ^fc. CO^/Ky ^ 5 K«i^5fe*@/7(7)^«li§ 

sijf^ 5 mm^^ommiztj:^^ 5 ccassp l r^aT-?sfiitt 
m^mm-t^ztiz^-ox^m^um^nu^tzo to 
mm. c(7)7Ky-f 5 Ke^*ii. DMF. N->^;uep 
y K> (NMP) . ffi^b^5^u>. -xh^ 

t:KP^^> (THF) (cnjjg-crfc-ofco 
[003 7] ^?t>lC. C(D7Ky-f £ Kt»3S^ DMF |Z>§ 

X^ 0»K«Lfc». SHISL. fft^ilzti^Tl 5 0^c-e 

1 mm^mLxzf ^ )[.i^^mtzo 

[003 8] C(7)cfc5(CLT»t>ttfc:7-f ;^A^ffll^T 
hU— S/a >afzJ:y?grS2 5 k g/cm2. #S 
aiJgi 0*'c/5i^C0^ff^T'7Ky^5 KOSS^b^.^S'lSLfc 
t C52 3 5*'C-efcofco ^^c#^;Kyc37-<;UA* 1 8 

o&(Dnmzm^jmfx-sito\tum^fft^'ofztz 

fzy-ovA^zso'^cx^mAmmLtztz^^ i^-rti 
(Dmmizi,:f^mx&'Dtzo 
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[0039] ^fS.m 2 
fii^/cC3on37^X=3|C. IPDDM2. 93g (85 
5**C*a^)SlVcfc5lC)^^iPL3S:;!»<t)BABT 5. 7 6g 
DAABO. 38g (2S'J^;U) $^*nLT5°C 

UTS KKa)'7-Xlzte7KPM2. 55gfcJ:i;e'Jv 

10 0 4 0} m^^fz7\^'j^ ^ m^^miK ^ss,m^ 

^fj-otzo ^-<7)$£^. MTcttJSliO. 7 6d l/g-efe 
DMF. NMP. THF. v;J-+-t>->. ^^it^J-Xy 

[ o o 4 1 ] ^^S.m 3 

I PDDM(03!)^*:>y izex C4- (3-TSy37xy + 
i^) :7x^;U3 X;U7h> (m— APRS) 3. 02g 
(7S'J^;U) DAAB(7)a^0. 58 g (3 

froy-co ^0)]^^. al5cttJtliO. 46 d l/g-Cfc 
y. DMF. NMP. v:^^-y->. ^^b> T U>ICpJ}§ 

■ea&y. «^biatt2 i s^c-efcofco 

[O O 4 2] ^^«4 

I PDDM^:DAAB(DS^^*L-m2. 7 5g (7. 
5 5y^;U) . O. 48g (2. 5 5y^;u) i:L. 

B ABT(7»^)^^9y 1^3. 3' . 4, 4' --^vy^^xy 

V-x h^:^JU7t^>^— ^;?K!^ (BT D A) 3. 22g 

^ffiji (cigcriiTctt^cDH^. S^l4iasi&t/l»^b,« 

(OSIS^trofcp ^O^ies. ilTcttigliO. 52 d 1/ 
gX'&y. DMF. NMP. THF. v:l-+if>. tg^b 

>^u>izpi^-efcy. Ift^b^tt2 8 e^c-efeofco 
[0043] -^^ms 

I PDDM<;)ft+^yici . 4-ex (4-75^^ = 

M ^>-lf> (BAP) 1. 7 2g (5 5iJ^;U) 

□ ^-9->v?TS>'^fc'5)X-2 2- 1 6 1 A (ItrfHUyc 

tO). <iffi^b^X|gtta^ttffiB°D«) 5. 15g (3 = 

y^;u) DAABa)fi*o. 38 g (2sy^ 

^L. DMF(7);{)Nt?yiCTHFSfflt^^iam**fi6 



ttO. 54d l/g-efey. DMF. NMP. i^^t^V- 

THF. tSib^f^u^lzpjJtXfey. tt^b^lii 8 
5"c-efeo/cp 
[00 4 4] ^mme 

IPDDM^I. 83g (55 y^;U) mi^. DAAB 

(D3&>*5yic2- (3, 5— vTsy ^>y>r;u7i-^v) 

X5^;U^^i^ y U— H (BEM) ^1, 32g (55 y 

^;u) . B ABTa);b^t)y(cxTU>^f y a— ;uex h 

y yi^— h—MyK^ (EBTA) 4. lOg (105 
y^;U) ^fflL^SJiinii^iSffiJl icsSCT^Ky-Y 5 K» 

^i:rii7c*6jga)?iii^. ?§Pt4iagi;Ri;«c^bjS(7>;ii)^^ 

ff-otzo t<Dl&^. ^TC^mitO. 74dl/gt?fc 
y. DMF. NMP. :^^b^^U>(CpJ?§T*3c)y. »^b 
^1*2 5 5**C-efcofco 
[0 0 4 5] ^fS,m7 

IPDDM, DAAB. B A B T 0:6^^9 y D D E 0 . 6 
g (3 5y^;W , BEM1. 85g (75y^;u) . 

7^*>5^u>^f y =i-;i.ex hy y^- Knsg7X1*i 
(DBTA) 5. 22 g ( 1 o 5 y ^;u) ^fflt>'5ian 
i±^i5£C9ii::^i:r/-Ky^5 Kta^^fifco mib>Hfz7\K 
y-r 5 Kt»5S*ffil^. 1 {zmcrmTzftmcom 

5§«ttSieiSl/:«*<biS(D;li)S^fTotro -^O^SS. 
3i5cttSl±0. 43d l/g-e&y. DMF. NMP, 
ffi^b>5^U>fCRlJg-efcofco tt^b^ttl 4 3°CT'fco 

[0046] ^SEffiJ 1 

^f&m^ vnh>Htz7\^')>C ^ 00 st 2, 2- 

ex [4- (4-^u-r 5 K:7xy 3?x-;u] 

P/\">(BBMI) 50g ^N. N-v^ ^JUTtx^UA 
75K(DMF) 4 00glZi§«L. t-:/^^U/^— :t 

X3 o^nmLtz^. ^\^mt<Lxy^jv2:K^mtzo c 

(7):7>r;uA^afis:|::ih4!>r * 1 5 o°cx 1 ^ralAaflft 
^i68'CT'&y. 1 8 0g(7)#|jgfcSryfflffrt9Jix 

[0 0 4 7] za^-y ^ ji^jx^tk&mm^ 2 o o'^cx zmr^ 
mmLxwit^-^tztz^b. n^HtzWity ^ ji^Aitis 

^XfE«^.2 3 O^C. #1/1*4. 2%T*fey. ^iscai 

tmmo>^mft&.mx. ^f&m^ izumLtzi^-rtKofs 
m\zt^^xi>^tzo 

[0 0 4 8] ±^y-(Ji^lKm$mm^BO Umm(D7\ii) 

^ 5 KZ7-f ;UA<t 3 5 ^mll(7»^-®ffl^bfflSa)FBll::li* 
Ar-es 0Kg/cm2. 2 O 0"C. 2 ^ratOlfeitT?"?UX L 

OSffia?l^li)b<LiS*(i. M;SI?HmrM. 2Kgf/c 
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m. 2 O O'CSHai? 1 . 1 Kgf/cm (L^■r^^O:)ii&*,. 
5l5iyii^5 Omm/:^-t?;lilSLtri:^) "CFfeofco * 
fc. C(DSffi^3 o o°c(7)4^Ba^[z6 oij^rasSLTt, 

[0 0 4 9] IIS6ffl|2 
^iatff»j2T*?i^,tlfr7K'J>r a K8i5Sl OOgtATUB 
MI 30 g ^N. N-v^^JU7t^;UAT5 K (DM 
F) 400glZ}S«L. 2. 5-v>^;U-2. 

1 5 0°CT'1B#PBl*Dgft-r'i>;i<!:lcJ:ora<$£jtLyrp^ 
liii* 2 5 //m. a^b,« 1 7 2°C-e&y. 18Og0^^ 

[0 0 5 0] zayy ji.A^mmm'^ 2 3 o^'cx^zmm 

^Xii^,^,2 5 3*'C. #1/1*1 3. 0%-Cfey. 

[005 1] ±t^y^)\.IK^mmm^ml^xmmm^ t 
mm\zLXjfiy^iyy)\^mmmmwim&^^mfzo ca> 

2Kgf/'cm. 2 O O^^CHH^-T: 1 . 2Kgf/cm (tN-rtt(D 
S^t. ?l3iySS5 Omm/»-e?ll^Lfci:#) TJfe 
o^To CCDS*5*3 O 0°C(Z)iJtBai§|c:6 0?J?HS 

[0052] mmm s 

^i3c«3t??it>ttfc7KU>r 5 Kt»5l^1 OO g tBM I 
30g^DMF400 glZ;^fi?L. 2. 5-i;y^;U- 
2, 5-ix ( t -^^;U/\^— /s:i!pix>-3* 3 

g^jjDLT^HifflfiEi^ c^-x) i:mtzo zcommi^fS, 

^\^mti<Lxy ^ jui^^mtzo c<7)37-f ;uA^««i 

IC<!:i6rSF^fC1 50**C-ei BtF0li]nf^-r^C<!:lCj:oT 

^<9imLfzm^ito>y^)[.A^m^M^mzo z,mz? 
y. 1 8ojta)«g[izSryfflifrtfij*v-r\ @*x/rpi<t 

[0 0 5 3] ccD:7-<;uA2KgsstlS2 3 o**C"e2^ra 

5X$n^^2 2 0"C, #1/1*1 O. 2%-efcy. -g-^ftij 

1 tmvk(r>mm^umx . '^^m^\z^WLo>l^'rh.a>m 

[0 0 5 4] -hffi:7<;uAttg®»j$fflcx-clliS^?)]i t 

S«<D9 0JSfflS5l^i»J*<L3i*l*. ^STM. 3kg 
f / cm. 2 O O^'C-e 1 . 1 k g f y-cm {l^iT^CO^ 
^4;?l3iyjiS5 Omm/5i^r-ai^Lfc<t*) Tfeo 



[0 0 5 5] ||JS#IJ4 

^fiic094-e#t)*t^c7Ky-r 5 Kt»^i oog<tBM i 

5 O g$DMF4 O O glCjtPL. 2, 5-*>y^;U- 
2. 5~v^ (t ~:f^;U/<— rt^-^) ^+i>>-3^3 

ifel^:tf^xS±lc;jEML. 1 oo°c-e3 0»$tJgL/r 
^\^mtS\^XV ^ )\^L<t:mfzo ZCOy ^ 

\zt^5bxl^h>{z^ 5 o°c-e i B^feiinf^-r^c^izjzoT 

-<^UAttSSS>JttJl$2 5x/m. tt^b^l 8 5"CT-fc 

y. 1 8om(Dn&izm^jm\fxtm*i-f. &ixtz-^t 
[0 0 5 6] ;z(DZP ^ j\.i^^mmm^ z s o'^cx 2mm 

mmL xmit ^itfzt:i^. m ^^HtzWit y < ;u a iS 
^xS«#.2 9 2°c. #urii7. 3%-efey. ^jSfiiji 

[0 0 5 7] ±IE^-f ;uAtt}tSSJj$fflL%rllJ£«i <t 
l^*il3LT:7U:^^v:/;uEnBiliBi^«fflSffi*lifro ceo 

»fia)9 0Jt^5i?|^ilJ;!^^L3it^F^i. MS-CO: 9kg 
f/cm. 20 0^'CT-O. 8 k g f / c m (t^■r*i<0^ 
^ti?l3iyjiJg5 Omm/5i'T*;llJ^Ltr<t#) T'feo 
fco C<DSffi^3 O 0°C(0^*^/'£?§IZ6 OS?ft1;§ 

aLrt.5.<*i. ^i<^ltli±l:^i:;!^^-^/ro 
[0058] HMfinj 5 
^f&mSXmh>*tfz7\(^J ^ ^ Ke^5fel OOgtBM I 
7 OgSDMF400 glZit^L. 2. 5-v>^;U- 
2. 5-e> (t -"^^^^U/N*— ^^v>-3$3 

ia***^X«Ji|Z3gllL. 1 O 0°CT'3 O^i-giJ^L^c 

^<n,mLtz^mt(Dy^ jvjx^mmm^mtzo za>y 

^-^UAttJt^^JttHS 2 5 x/m. «<bj^Sl 2 8**Ct?fc 

y. 1 8os(D«jeicsfyttifTt,iii*i-r\ ffixfcpit 

[0 0 5 9] CCD^-<;UAtfcS^^J^ 2 3 0*'CT?2B%Fb1 
»DSiLr®^b*-ti-fci:C^. »^*if=®^b:7 <;uAI*;tr 
7xe»^2 0 2*^0. #1/1*1 5. 7%-efcy. -^JSECIJ 

1 tmm(D^mi±umx. '^mm^ iz^mcoi^rHcofs^ 
m\zt^mxh-Dfz, 

[0 0 6 0] ±^y^)[^Jx^mm»l^ml^xmmm^ t 
mmizLxy ly^^i^yji^mmmm^mmifsi^mtzo 

S«<7>9 OgS5S?|^?lJ;b<L§^*(i. MST?1. 3kg 
f /cm. 2 0 0'C-CI. 3 k g f /cm (l^-r;^^a>li 
^ti5liSyiSfi[5 0mm/»r*;li|SLy=<!:^) rfeo 
fco ^/r. CCOSIS^ 3 O 0**CCDfiAyt£;§fZ6 Of>rBia 
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[00 6 1] mmme 

^Jilt«6-Cf#f,nfc7K'J-r 5 Kt»a^1 OOgirBMI 
2 0 g^DMF 4 0 0 g|C?gfi?L. 2. 5-v>T;U- 
2. {t-y^)[^yi—:t^'» ^^iy>-3^3 

.r ;u At^lt^^] 1^11^2 5 jtim. mtj^i 8 5°c-efe 

1 8 ogo^gictffyffiifrtfijH-r. m^zsit 

[0 0 6 2] ;icD:7.r;uAttS«S'J*2 3 0°C-e2B#PBl 

5;^^^,'S2 7 o°c. 1. 4%T-fey. -a-jscij 

1 tmmommitumx. ^mmMztmcoi^-fHo^ 

m\z^:^^:§x^^fzo 

[0 0 6 3] ±uy ^ )l.J^^mmm^ml^xmmm^ t 
mmizLxy{y:i^^^y)mmmi&^m&^^mfzo ^o> 

Ste<D9 OJtfflS?l^tiJ*<L^*l*. M;aT?l. 1kg 
f/cm. 2 0 0°C-r?1. Okgf/cm (L^■r^^<7)ii 
^t§l?iyiIS5 Omm/:«^T*^iJ^Lyc<t^) "Cfeo 
fco Ca)S«*3 O 0**C<0f4A/f£JSIZ6 0»PBia 

[0 0 64] mm,mi 

-^^mi X%^Mzi\^^) ^ ^ Kt»^1 O O g<t BM I 
1 0 g ^ DM F 4 0 0 gfZ?§«L. 2. 5-v>^;U- 
2. 5-v ( t :i-:^^v) 'N^v^-S^S 

g^ADLT^MfliffiiS^i (r7-x) ^^sy-co ca)^fliffii« 
^<n^Lfz^w^ta>z?^)i.Avit.mmn^mzo ckdt? 
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